APPARATUS AND METHOD FOR 
DAMPING VIBRATION IN A MACHINE TOOL 



FIELD OF THE INVENTION 



[0001] 



This invention relates to machine tools. 



BACKGROUND OF THE INVENTION 



[0002] Various machine tools are known which perform material removal 
processes such as turning, boring, drilling, reaming, threading, milling, shaping, 
planning, and broaching. Typically, a machine tool is designed to perform a 
machine tool function which includes one or more of the material removal 
processes on a workpiece. In a typical machine tool, various components 
thereof interact in one or more predetermined patterns to execute the machine 
tool function. The components may move relative to each other while executing 
the machine tool function. 

[0003] Known machine tools typically produce a great deal of vibration 
when operating. The vibration of the machine tool can be so great that it causes 
a number of problems, such as premature tool failure, poor surface finish, 
damage to the workpiece, and damage to the machine itself. 

[0004] In known machine tools, each component is usually formed to have 
the largest mass feasible. This is because a larger mass is typically thought to 
assist in absorbing vibration. In order to achieve the largest monolithic mass for 
a particular component, the component is usually formed by casting. However, 
casting is relatively expensive and time-consuming. 

[0005] For example, a machine tool 10 of the prior art is shown in Figs. 1 A 
and 1B. (As will be described, the remainder of the drawings illustrate the 
present invention.) As shown in Figs. 1A and 1B, the prior art machine tool 10 
includes, among other components, a base 12 and a column 14. In the prior art, 
the base 12 and the column 14 typically comprise components which are 
castings and are as large as possible given the design of the machine tool 10, to 
maximize the vibration absorbed by the components 12, 14. 
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[0006] However, as is well known in the art, the prior art machine tools 
which include components which are castings still produce relatively large 
vibrations when operating, resulting in the problems described. 

[0007] There is therefore a need for an improved machine tool in which 
vibration of the machine tool is reduced. 
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SUMMARY OF THE INVENTION 

[0008] In a broad aspect of the present invention, there is provided a 
machine tool for performing a machine tool function. The machine tool includes 
a number of components adapted to cooperate with each other to execute the 
machine tool function. The machine tool has a number of constituent parts and a 
number of sheets of damping material. Each component includes at least two 
constituent parts and a sheet, and the sheet is interposed between the 
constituent parts. The sheet limits vibration of the machine tool during 
performance of the machine tool function. 

[0009] In another embodiment, each constituent part includes a first 
surface which is adapted to cooperate with a second surface on an adjacent 
constituent part to define a slot. The sheet is receivable in the slot, so that the 
sheet is interposed between the first surface and the second surface to form 
each component. 

[0010] In yet another embodiment, each sheet of damping material is 
substantially planar. 

[0011] In an alternative embodiment, each sheet is substantially non- 
resilient. 

[0012] In yet another embodiment, each sheet is substantially 
impermeable. 

[0013] In yet another embodiment, each sheet of damping material is 
polyvinylchloride. 

[0014] In another alternative embodiment, the invention includes a method 
of damping vibration of a machine tool. The machine tool is adapted to perform a 
machine tool function and includes a plurality of machine tool components 
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adapted to cooperate with each other to execute the machine tool function. The 
method includes the steps of, first, providing at least two constituent parts for 
each component. Second, a sheet of damping material is provided. Next, each 
component is formed by interposing the sheet of damping material between the 
constituent parts. Finally, the components are assembled into the machine tool. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] The invention will be better understood with reference to the 
drawings, in which: 

[0016] Fig. 1A (also described previously) is an isometric view of a 
machine tool of the prior art from the front, showing base and column 
components; 

[0017] Fig. 1B (also described previously) is an isometric view of the 
machine tool of the prior art of Fig. 1 A, from the rear thereof; 

[0018] Fig. 2 is a partially exploded isometric view of a preferred 
embodiment of a machine tool of the invention showing a sheet of damping 
material included in a base component; 

[0019] Fig. 3 is a cross-section of the machine tool of Fig. 2, showing the 
base component and a column component and sheets of damping material 
positioned therein; and 

[0020] Fig. 4 is a partially exploded isometric view of the column 
component of the machine tool of Fig. 2, drawn at a larger scale, showing the 
positioning of sheets of damping material in the column component. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT(S) 

[0021] Reference is first made to Figs. 2 - 4 to describe a preferred 
embodiment of a machine tool indicated generally by the numeral 20 in 
accordance with the invention. The machine tool 20 is adapted for performing a 
machine tool function and, as shown in Fig. 2, includes components 22, 24 which 
cooperate with each other to execute the machine tool function, as will be 
described. The component 22 includes constituent parts 26, 28 with a sheet 30 
of damping material interposed between the constituent parts 26, 28 for limiting 
vibration of the machine tool 20 while the machine tool function is performed. 

[0022] Fig. 3 shows the column component 24 with constituent parts 32, 
34 with a sheet of damping material 36 interposed, or sandwiched, 
therebetween. Similarly, a constituent part 38 is positioned adjacent to the 
constituent part 34, and a sheet of damping material 40 is sandwiched 
therebetween. 

[0023] As can be seen in Fig. 3, the constituent parts 32, 34 each include 
surfaces 42, 44 respectively which cooperate to define a slot 46 in which the 
sheet 36 is receivable. 

[0024] It will be appreciated that the other constituent parts forming the 
components also have surfaces adapted to cooperate with other surfaces on 
adjacent constituent parts to define slots. For example, as can be seen in Fig. 3, 
sheets of damping material 48, 50, 52, 54, 56, 58, 60, and 62 are shown in Fig. 3 
as being included in the column component 24. It will be understood that the 
sheets of damping material are interposed between constituent parts in each 
case. 

[0025] As can be seen in Fig. 4, it is important that the sheet in each case 
be interposed between the constituent parts, to prevent the constituent parts from 
contacting each other. 
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[0026] By way of example, sheets 48 and 50 are interposed, or 
sandwiched, between constituent parts 64, 66 and 68, 70 respectively. Similarly, 
sheets 58 and 60 are sandwiched between constituent parts 72, 74 and 76, 78 
respectively. 

[0027] Additional examples are provided by sheets 80 and 82 which are 
interposed between constituent parts 84, 86 and 88, 86 respectively. The sheets 
80, 82 and constituent parts 84, 86, and 88 are also shown in Fig. 4. Fig. 4 also 
shows a number of additional examples of sheets of damping material placed 
between constituent parts to form the component 24. 

[0028] In order to maintain stiffness for stable machining conditions, the 
sheets of damping material should be relatively non-resilient. In addition, the 
sheets should also be impermeable to various compounds (oils, greases, 
machine coolants, and solvents) which may come into contact with the damping 
material sheets. For this reason, in the preferred embodiment, the sheets are 
made of polyvinylchloride. 

[0029] Preferably, the thickness of the sheets of damping material varies 
from between 0.01 inch and 0.02 inch. The adjacent constituent parts are 
fastened together, with the sheet of damping material positioned between the 
constituent parts. Preferably, bolts are used, and are positioned in aligned holes 
drilled through the constituent parts and formed in the sheet of damping material. 
However, any other suitable method may be used to fasten the constituent parts 
together with the sheets of damping material interposed between them. 

[0030] In use, each component of the machine tool 20 is made up of at 
least two constituent parts. The constituent parts include surfaces. When a 
constituent part is properly positioned in proximity to the other constituent part in 
its pair, the constituent parts present surfaces positioned opposite to each other, 
and substantially parallel to each other. Such surfaces define a slot in which a 
sheet of damping material is receivable. The damping material is configured so 
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that it prevents the constituent parts in the pair from directly contacting each 
other. Due to the insulation of the constituent parts in the pair from each other 
due to the damping material, vibration produced by the machine tool 20 is 
effectively dampened. 

[0031] The constituent parts are preferably made of steel, and are 
substantially rigid. Among the advantages of the machine tool 20 are the ability 
to use machined steel parts as the constituent parts in its construction, rather 
than having to use castings. Machined steel parts are typically less expensive to 
produce than castings. 

[0032] The structure of the machine tool 20 results in damping of the 
vibration resulting from operation of the machine tool but also provides the 
stiffness required for the machining conditions experienced. The noise produced 
during operation of the machine tool 20 is reduced by as much as one-fifth. 

[0033] It will be evident to those skilled in the art that the invention can 
take many forms, and that such forms are within the scope of the invention as 
claimed. Therefore, the spirit and scope of the appended claims should not be 
limited to the description of the preferred versions contained herein. 
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